
<10>H*HWOT (JP> (12) & §§ |f & ^ (A) (U)mm^m^ 

^H¥8-236549 

(43)4tg§H ^8^(1996)9^130 

(SDinta. 1 mm^ imwm^ fi 

H0 1L 21/338 7376-4M H0 1L 29/80 P 

29/812 29/48 H 

29/872 



BfcR9©»5 OL d4D 



(21)ffiS#^ 


ftgm-41469 


(71)tHIRA 


000000295 










(22) aims 


¥^7^(1995) IB 




SOTil&fc/R l T@ 7#i2-ff 






(72)|6W# 










»§CiEiKriL/PilT@7#12^ 














(72) mm 










m^5«^/niT@7#i2# #ma 














(72)fg9m 


it! #w 








jfdt«s?§&£/HiT@7#i2-s wmm 














(74)ftSA 


#s± 3= (^i«) 











(54) BfiSW©^] ¥&&&]g 
(57) 

mm: ¥m#mmtc*>^x. m%im&it. c© 
m&mm±Kf&&-?zmBmiiM2t, c©* 

2 ©gn^ws 7 i . i o 6 mm 



3 



1 

3 :«TH1K 

5 :«S«? 
6. 7 




. 1 

BK«fiSShS*FBK4.' (d) KS^ilRtcSgRd 
iWi . ( g ) ffrfSl? 1 2 

imm 21(a) iittiii, ( b ) wgmm®. 

±Kj«fi-r S*««tttS*Jl 4 > ( c ) I£¥&#ffi£,F B 

jafcj&ssftsfia&^fi. < d ) maatwmts 

ft*4>ft <tb%l <0^-Rlf^2<om- 1 , ( e ) if 

4 . ( f ) meffitts?** 2 ocmnK&as ftsm 
2 ©^m«s«i *rw . ( g > meat i ©arawKftp 
it 2 <mnm^m&m&tmfcM<DME.%m&m}m 

*©WEEJ:»>fi<ft*J:3fc*./5/y yftc&mTZC 

Cll*&4] «J^2e«t©3|aw«««:fc^-c. fit 
ElttRTttllMUl h v >V>* $X*> »J . * 1 <D®m 
•MBV -*Xtt Fl"f>. £2 0*ttM*fi» VV"{> 
XB V-*T?* 2>¥^ft^§. 

c««ar5] iwai'4E»©5|6»(«iai{c*jc>r. * 

[ftWDI&M&KH] 
[000 1] 

igftf^KW-r* *>©-?£>■£. 
[0 00 2] 

rn-T-Sffi 199 1-5. P. 6 1-6 7 J 

[ooo 3] /< •;:*»». *a«ES-cttiR 

[000 4] 



3) q#P§¥8-2 36 54 9 

2. 

f * £ ^ t *T-0KKiW»T; . J: 5 ft 

*^*Ktf ft»n«ft^r. ^Wffliii-HWfei/r* 
✓ > ? 9 wmmmmmz c timmv$>->tt. 

[0005] #»Htt. ±KWH^i*»* 0» 

-»ffcO"c*^s/»;9*«:jisaisn5*»flagB«:iitt 

10 [0 0 0 6] 

SS4. COttTB^mSftftAtfiA^&OTin 

2 o««mii£«R^. me* i «>wNMzunii2 © 
iiM <t mizmn&mmsoffiB. z muni®®®® 

[0007] ( 2 ) . C©igmttSt£JbC£ 

i <D«7-Rcm 2 . wettttx^on i © 

2©«m«K»s!t3ft5»2<0»««l«i*RW. ffTC 

©WEfctfEfMHR* ©W E <fc 9®<ft*<fc5{C*^ 
30 y ^{Cftat^iStel/tefc©'?**. 

[0008] (3) UB (1) Xtt (2) IBttO^Vfi 

urnc**** i?fe*^&^sji©jf§«:-y-^E 
<4) jbe (2) tafto^wtSEvcfei'-c. meiett 

V-^XB F 1/ -f >, ^2 OiMMit F U ^ >XB V 

[0009] ( 5 ) ±IS (4) ia«©^ftSffi5CfcU 

40 h5>yx*f5)5„ 
[00 10] 
[fHS] 

( l ) if*ra l ett©^ftSat«:J:ftB. ««Stc 
©SA^Efti-rSfcfeic. HTBRMMdftr. iE^ 

[o o 1 1 ] tits *-y*««i-rs***«4»Ro 
50 HftiNft-rsoft'c. «wc«*<Df-yttEKjW; 



'3 

(2) nmzmvmww&tczm. mm* 

tt»B*11Wfr4C4#-C**.. . 
[00 12] 

mmm etf. *»B©isfiw*^*#jiaoft#6 
war*. 0 1 b*»e©» i wwi«n%r*-s«tt 

<fc ^ $8&3££ 1 ±K¥l6«ttiSS» 2 *(SS$ 
4 4«^BB3©IBUC*««W6. S 5 3?©fl-S|5 

3S>6*-«wni3«»f- 4m^Bss3 ©nK3i«MW7 

[00 13]*l/C, **«ttt6XK7£**ttSKl 
©■fBE©«*.- fh^hOMTtfJMt-rsVFBRait 
•EJ:«3«>ffi<a*J:5«:. gmttSfcU 4«am«8X 
»7 4©ffigtd, Xttd, 4Mfi*&ttA4l/C 
GaAs, mnnMW.t bTn MG a A s Sti&ffltC 4 
*4. d, . d a #1 uroCtftbT, ^m^Jg6X«7 
4««ttStfi 1 ©R5J©»E«**J2 0 VSS4ft£. C© 

«\ «awm(cttj:^r» *fc*«s«R4. *©±» 

«****«c*J:&ftt». C©<fc^{c«jSUft:«S0i8 

tObofcflte. *?BR3©ttEJ:r>6. «HmcjStt 
L AMIUM 6 Xtt 7 4¥*ttS£ 1 ©BfE©*JWBt> 

«6 X« 7 ii®mttS« 1 ©MCCWfc&Wl. SWCftl 

[ o o 1 5 ] jell y-vomL®&*:Gtzmm& 
©m zm&wzmy-vm&mzmtzmfmM: 

©Srffiia-C&S. 

[0016] ST, nSXapSC^Sttlf (W*. 
«. GaAsit SfcttSiSflO ll±fc, JBWd 
, ©¥IB*ttlSAIf <««*.«. GaAs) 1 
**. -e-©*lfi^ttiBSii l 2(c-> 3 v H*^ 
8jSh7>^X*13 (JMT. MESFET) *JB8 



4 

v-xttfi. lfi^-b^S, 1 9»Fl/^>*ffi-C* 
0, C©4*. MESFET1 3©FW>M$16, 
V-aWmiBCBffi&V, 4T*4* t FU-f>ffl 
1 6 4agHttg« 1 1 ©B©WEV, 

v, <v, 

4ftS<fc5K:. m^ttMSJSl 2©Mi?d ) , FM 

>mm 6©&§d, i&&t&. *t/c git&as 

1 l*8Mfi.l/fc*a4T*. C©FW:/«Kl 64ii 
1 1 ©B©»E V ,' ttfSS©$m<c J: o TUft 
) SjW, «iL"CGaAs{CCr.-XttV**8fflpUrjB 
SSOfcHtefctt. -d, -d 4 ©ffifc#t/(\ &2 0V/ 

[0 0 17 ] ftfc, MESFET 1 3©F 
6 • V-XWU4PBCHEV, ttBSStfiE&fcSM'E-f 
*WEJ:9*.»C4tttrS*"C*>ftif». C©<fc5lc. m 

W>»*16K*»a>*4. MESFET 13©FU<f 
>• y-XHoMEV, J:9*>. F W 1 6 4if 
^ttSSl 14©M©WEV, ©:£tf4t£ Stable. 
) -J?«E*flI*>*4 v 'MESFET13#I#{C«jf|FU 

ft-<ar4«r«:«a»«*«tt«Ri ikwit. *-s>* 

«RU SR^4l/r©MESFE'T13*««*>6fiW 

■r*. «c*. 02(c*5i>r, i 5&?+*)i$i?$>z. 

[0018] fcLL *-y«EK»0"C«tt**r*JR 

*-*©HWf©*-j?©»ftr*«»©B». 
^^ft^-cflfcffl-j-sHBvtciBeKikfpr**^ 

*. ft*. ^wtijaait««:ireEsn*4©r«ft 
3 <, 2R(MB©ilBK»-Ji»r«*(C«ei5«n5«lr*»). 
Ch6**«l!©«B*»6!IHW*t©ea:ftlf». 
[0 0 19] 

[UK©®*] KLh. l¥S0«:Si^Lft:J:5(c. *^W(c 
«tn«. WT©J:5ft3tt»*iir*C4*^**. 

( 1 ) «*JSifat!<©^«:J:n«, n^asgfcsnfos 
=fe ^ 7 yft-e&ilX L. if— ^©S* B88^.©SA 

o c4*ir^-?>o 

[ 0 0 2 0 ] *-5?**iR-r4**«[«4«R© 

( 2 ) f»#iI2fai&S©f6H8K: «S@SS*^f 

z&m* mic?-<jM&* bftazctifix-ifzit 

fe. J(i8lBfS©^8!3{c^-^)itiR%JW£>e*ft < .' * 

*«fiW4C4W"CtS. 
[Hffi©ffi*ftS*i»] 

.o [nil *»w©^ i MkM«ntr^~s?nmiiB«* 



(4) 



3 6 5 4 9 



tzzm&stmmm-eibz. *6, i 

m^om] 15 

1,11 gSttSST 1 6 

2, 1 2 ¥*fcSttSfe*S&jf • 17 

3 H*HSg 18 

4 aa^jm**^ 19 

5 



«««« 



14 



Id, 



[HI] 



1 

S ;«SSHF 

e. 7 s ««m 



T^ 2 




(72)1^ ±ffl # 

*R«i«afcy'P l llTg7#i2# ttSft 



The semiconductor device according to the present 
invention includes a conductive substrate; a semi -insulating 
crystal layer grown on the conductive substrate; an electronic 
circuit formed in the semi -insulating crystal layer; an 
input/output terminal and a power supply terminal which are 
connected to the electronic circuit; a first conductive region 
formed between the electronic circuit and the input /output 
terminal; and a second conductive region formed between the 
electronic circuit and the power supply terminal, which are 
monolithically integrated such that the withstanding voltages 
between the first and second conductive regions and the 
conductive substrate are less than the withstanding voltage of 
the electronic circuit. 

Another semiconductor device according to the present 
invention includes a conductive substrate; a semi -insulating 
crystal layer grown on the conductive substrate; an active 
element formed in the semi -insulating crystal layer; at least 
first and second terminals formed in the active element; a first 
conductive region connected to the first terminal of the active 
element; and a second conductive region formed between the 
active element and the second terminal, which are 
monolithically integrated such that the withstanding voltages 
between the first and second conductive regions and the 
conductive substrate are less than the withstanding voltage of 
the active element. 

Therefore, surge voltages added to the electronic circuit 
are absorbed within the chip and prevented from entering the 
electronic circuit, so that the electronic circuit may not be 
damaged and operate normally. Furthermore, there is no need 
for attaching an external surge absorption circuit to the 
integrated circuit. The semiconductor device can be 
constituted as a monolithic integrated circuit. 

Moreover, since it is possible to afford the resistance 
to surge to the active element itself constituting the 
integrated circuit , there is no need for taking measures against 
the surge for the sake of the outside of the integrated circuit . 



Thus, a monolithically integrated semiconductor device having 
the resistance to the surge can be constituted. 



